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Unified Stormwater 

Sizing Criteria 
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Unified Stormwater  

Sizing Criteria 

For… 

1. Pollutant removal 

2. Channel protection 

3. Overbank flood control  

4. Extreme flood protection 
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Unified Stormwater  

Sizing Criteria 

• Water Quality:  Capture & treat runoff from first 1.2 

inches of rainfall 

• Channel Protection:  Provide extended detention 

of 1-yr, 24-hr storm over 24 hours 

• Overbank Flood Protection:  Provide peak flow 

attenuation of 25-yr, 24-hr storm 

• Extreme Flood Protection:  Manage 100-yr storm 

through detention or floodplain mgmt 
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Water Quality Volume 

Criteria:  Remove 80% of TSS.    

Water 

Quality 

Capture and treat runoff from 85th percentile storm, ~1.2” of rain. 
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Water Quality  

Volume Calculation 
 

WQv = P (Rv)(A) / 12   
in acre-feet 

 

   where: P = 1.2 inches 

     Rv = 0.05 + 0.009(I) 

   I = imperviousness (in percent) 

   A = total area (in acres) 
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Meeting the Water Quality 

Volume Criteria 

 Measure impervious area, calculate WQv  

 Design treatment train system 80% removal 

 Structural and nonstructural measures 

(credits) 
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Channel Protection 

Volume 

Criteria:  Extended detention of 1-year storm 
over 24 hours to protect stream channels from 
erosive velocities. 

 

Channel 

Protection 
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“Work” to Move Sediment 

Flow Frequency 

Average Annual Work Done 

0 5 1 10 100 2 50 
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1-Year Storm
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Channel Protection  

Volume Calculation 

  Rainfall tables in Appendix A 

  Can use TR-55 shortcut method 

  Off-site areas modeled as “present condition” 

  Can be distributed proportionally to each area 
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Overbank Flood 

Protection 

Overbank Flood 

Protection Volume 

Criteria:  Maintain pre-development discharge 
rate for the 25- and 100-year storm 
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Current floodplain 

Result of development 
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Stormwater “Volume” 

Site Design Credits 
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Structural 

Stormwater Controls 

Overview 
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Structural Stormwater  

Controls 

•Treat stormwater runoff  

•Mitigate effects of increased:  
•Peak flow rate  

•Volume 

•Velocity 
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Primary Categories 

General Application 

Structural Controls 

Limited Application  

Structural Controls 

Detention  

Structural Controls 
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  For use with wide variety of land uses 

  Able to treat WQv - 80% TSS removed 

  “Might” provide partial/full WQ control 

General Application 

Structural Controls 
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  Stormwater Ponds 

  Stormwater Wetlands 

  Bioretention Areas 

  Infiltration Trench 

  Enhanced Swales 

General Application 

Structural Controls 
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Stormwater Ponds 

  Constructed stormwater retention  

 basin with a permanent pool of water  

 where runoff is detained and treated 

General Application 

Structural Controls 
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Stormwater Wetlands 

  Constructed wetland systems used 

 for stormwater management 

General Application 

Structural Controls 
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Bioretention Areas 

  Shallow stormwater basins or  

 landscaped areas which utilize 

 engineered soils and vegetation 

 to capture and treat runoff 

General Application 

Structural Controls 
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Infiltration Trench 

  An excavated trench filled with stone 

 aggregate used to capture and  

 infiltrate stormwater runoff 

General Application 

Structural Controls 
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Enhanced Swales 

  Vegetated open channels that are 

 explicitly designed and constructed 

 to capture and treat runoff within 

 dry or wet cells 

General Application 

Structural Controls 
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Pollutant Removal 
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Limited Application  

Structural Controls 

  For special site or design conditions: 

 <80% TSS removal 

 To address specific conditions 

 High maintenance requirements? 

  Some used as pretreatment 

  For commercial & industrial sites 
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Limited Application  

Structural Controls 

  Filter Strip 

  Grass Channel 

  Organic Filter 

  Underground Sand  

 Filter 

  Submerged Gravel  

 Wetland 

  Gravity (Oil-Grit)  

 Separator 

  Porous Concrete 

  Modular Porous  

 Paver Systems 

  Alum Treatment 

  Proprietary Systems 
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Limited Application  

Structural Controls 

Filter Strip 

  Uniformly graded and densely 

 vegetated strips of land that serve 

 as biofilters 
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Grass Channel 

  Vegetated open channels designed 

 to filter stormwater runoff 

Limited Application  

Structural Controls 
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Porous Concrete 

  Porous pavement that allows for the 

 rapid infiltration of water and overlays 

 a stone aggregate reservoir 

Limited Application  

Structural Controls 
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Modular Porous  

Paver Systems 

  Porous pavement surface composed 

 of structural units with void areas 

 that allow for the infiltration of runoff 

Limited Application  

Structural Controls 
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Proprietary Systems 

  Manufactured structural stormwater 

 control systems available from 

 commercial vendors 

Limited Application  

Structural Controls 
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Pollutant Removal 
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Detention  

Structural Controls 

  Provide only water quantity 

 control (CPv, Qp25 and/or Qf) 

  Typically used downstream of a 

 general application or limited 

 application structural control 
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Stormwater Controls 

Selection 
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Structural Control Selection 

  Stormwater Treatment Suitability 

 Ability to treat/control Unified Stormwater 

 Sizing criteria (WQv, CPv, Qp25, Qf) 
 

  Water Quality Performance 

 Ability to provide removal of  

 TSS, Nutrients, and Bacteria 

  Ability to accept hotspot runoff 

Step 1 -- Overall Applicability 
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Structural Control Selection 

  Site Applicability 

  Drainage area minimum / maximum 

  Space required (space consumed) 

  Slope requirements 

  Minimum head 

  Water table 

  Implementation Considerations 

 

Step 1 -- Overall Applicability 
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Table 3.1.2-1  

Overall Applicability 
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Structural Control Selection 

  Physiographic Factors 

  Soils 

  Special Watershed or Stream 

 Considerations 

 

Step 2 -- Specific Criteria 
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Structural Control Selection 

  Jurisdictional Waters and Wetlands 

  Special Issues 

 Groundwater Recharge 

 Water Supply Watersheds 

  Floodplains 

  Local Buffer Requirements 

  Utilities, Roads, Structures, Wells, Septic 

Step 3 -- Location and Permitting 
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On-Line vs.  

Off-Line Controls 

On-Line 

System 

Off-Line 

System 

Control 

Control 

Flow  

Splitter 
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Removing WQv 

Situation: off line control removes the  

WQv from a downstream detention pond. 
 

• Facilitates the use of standard models 

• Removes the WQv 

• For controls w/ drawdown ≥ 24 hrs  

•bioretention, infiltration, filters 
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Multiply the site CN 

by the factor to 

remove the WQv 
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Regional vs.  

On-Site Controls 

Structural Controls on Each

Development Site

Regional Structural

Stormwater Control

Structural Controls on Each

Development Site

Regional Structural

Stormwater Control
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Using Controls in Series 

Water 
Quality 

Channel 
Protection 

Overbank 
Flooding 

Extreme 
Flood 

    Stormwater Ponds / Stormwater Wetlands 

  Other GA Control 

  Site Design Credits 

Extended  Det. Detention 

  LA Control   GA Control Detention 

  Site Design 
Credits 

  LA Control      waived       Floodplain Mgmt. Detention 

      Floodplain Mgmt. Detention 

A 

B 

C 

D 

E 

Extended  Det. 

Extended  Det. 
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100% 

20% 

Series Removals 

12% 

 80% 

BMP1 

Clay 

Sand 

BMP2 

80% =        88% 
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100% 

20% 

Series Removals 

12% 

   80%                         8%     =      88% 

BMP1                      BMP2 

Clay 

Sand 

80%/2*20% left = 8% 
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Questions? 


